Subject and source
Casearia sylvestris Sw. (Salicaceae) is the most widely studied species of the genus Casearia Jacq, due to its use in folk medicine and its unique biological properties (Santos et al., 2010) . C. sylvestris is highly adaptable, its range extending from Mexico to South America. Based on the external morphological differences of C. sylvestris specimens, Sleumer (1980) proposed two varieties of this species: C. sylvestris var. sylvestris, which inhabits humid and dense forests; and C. sylvestris var. lingua, which commonly occurs in open and xeric habitats (Cavallari et al., 2010) . Most previous studies of the biological activities of C. sylvestris have employed C. sylvestris var. sylvestris. To date, C. sylvestris var. lingua has not been the primary focus of phytochemical investigations.
In the present work, leaves of Casearia sylvestris var. lingua (Salicaceae) were collected in August 2012 in the city of Araraquara (São Paulo State, Brazil; 21 49.300 0 S, 48 11.460 0 W). A voucher specimen (IAC 55839) was deposited at the Herbarium of the Agronomic Institute of Campinas. After collection, the leaves were immediately dried at 40 C in an oven with air circulation and were then crushed with liquid nitrogen in an analytical mill. The resulting powder was stored at room temperature until used in the phytochemical procedures. For comparison, leaves of Casearia sylvestris var. sylvestris (IAC 55840) were also collected from the same field and were processed and deposited under the same conditions described above for C. sylvestris var. lingua.
Previous work
Previous chemical investigations of the genus Casearia have led to the identification of more than 285 compounds, including terpenoids, steroids, phenylpropanoids, and flavonoids. These include 152 clerodane diterpenes, which are considered taxonomic markers for this genus (Xia et al., 2015) . Phytochemical investigations of C. sylvestris revealed the presence of approximately 41 clerodane diterpenes including casearins, (Itokawa et al., 1990; Morita et al., 1991; Carvalho et al., 1998; Santos et al., 2007 Santos et al., , 2010 Wang et al., 2009a ), casearvestrins (Oberlies et al., 2002 , and caseariasides (Wang et al., 2009b) , among others. These compounds were found in the leaves, stem, stem bark, roots, and seeds of the plant (Carvalho et al., 2009 ). In addition to clerodane diterpenes, other compounds observed in this species include non-clerodane diterpenoids, sesquiterpenoids, phenylpropanoids, and phenolic compounds (Xia et al., 2015) . Four ellagic acid derivatives were identified in C. sylvestris aqueous extracts (Da Silva et al., 2008a) , and compounds found in alcoholic extracts include two gallic acid derivatives (Da Silva et al., 2008b ), tyrosol (Wang et al., 2009c , and rutin (Silva et al., 2006) .
Present study
Powdered leaves (27 g) of C. sylvestris var. lingua were successively extracted three times, at room temperature, using 175 mL of a 50:30:20 (% v/v) mixture of water/ethanol/isopropanol (Bueno et al., 2015) . After evaporation of the alcohol, the extracts were lyophilized to obtain 5.6 g of crude dry extract (CDE). A portion (3 g) of this extract was fractionated using a medium-pressure chromatography system (Puriflash 4100, Interchim) equipped with two C-18 flash columns (Puriflash C18HQ, 15 mm, 35 g, Interchim). Elution was performed using a gradient of water (A) and methanol (B): 5% of B from 0 to 8 min, 5e25% of B to 35 min, 25e100% of B to 65 min, and 100% of B to 110 min. The flow rate was 8 mL/min and the UV detection wavelength was 254 nm. Fractions 2, 3, and 4 were combined and lyophilized to yield 2.3 g of dry material (denoted CDE-F1). The isolated CDE-F1 fraction was submitted to solid phase extraction (SPE) with polyamide, and the resulting methanolic fraction was dried to give 113 mg of dry matter. Finally, the methanolic fraction was dissolved in water/acetonitrile (80:20, v/ v) at a concentration of 19 mg/mL, filtered through a 0.22 mm nylon filter (Millipore), and fractionated by preparative HPLC using a Shimadzu LC-8A chromatograph equipped with an SCL-10Avp controller and an SPD-M10Avp diode array detector.
The compounds were separated on a Luna C-18 chromatographic column (5 mm, 150 Â 21.5 mm, Phenomenex) using isocratic elution with an 80:20 (v/v) mixture of water/acetonitrile containing 0.1% (v/v) formic acid. The injection volume and flow rate were 0.4 mL and 10 mL/min, respectively. Under these conditions, 15 compounds were isolated and putative identification was achieved for ten of them (Table 1) using high resolution mass spectrometry (HRMS) and MS/MS in negative mode (micrOTOF-Q II, Bruker Daltonics). For five of the substances (1e5), structural elucidation was carried out by means of 1 H, 13 C, and 2D NMR analyses (Bruker Advance III HD 600, 14.7T), in order to confirm the putative identities and the glycosylation 
